Study objective-The aim was to investigate two possible sources of bias inherent in using a household based postal questionnaire, the "proxy effect", inaccurate reporting about characteristics of others, and the "saliency principle", reporting of only the most salient features. This is of importance in surveys concerned with screening the population to identify individuals with certain characteristics, and so possibly relying on one member of the household to reply on behalf of all others.
significant after standardisation. This apparent underreporting or "proxy effect" was present for reporting about disability overall, but not for severe disability (dependence on help of others), which suggests the operation of the "saliency principle". Reporting on joint troubles appeared to be affected by the proxy effect both for any joint problems, and when more than five joints were affected. Analysis of a small set of postal questionnaires from respondents who reported joint problems only at interview and where we could identify who had completed the postal questionnaire supports the hypothesis of a proxy effect; two thirds ofthe original postal questionnaires had been completed by a proxy.
The results were further complicated by an interaction between reporting of disability and joint troubles: the greater the level of disability, the less likely the reporting of joint troubles. Conclusions-The findings have general implications for studies involving postal household screening questionnaires, and raises additional concerns about those that are multitopic in content. In surveys of symptoms and minor disability, a proxy effect is likely to be operative. This effect is not apparent for obvious and long standing problems such as dependence on others for help. However the interaction between the reporting of disability and joint symptoms carries important implications for the development of multitopic postal screening questionnaires.
Household based postal questionnaires are often used as a way of screening the population to identify individuals with certain characteristics. Little is known about the dynamics of completion of such questionnaires, yet there appears to be a potential for bias if one person fills in the questionnaire for the whole household. A study of published reports, much of which is in the context of face to face interviews, identifies two related sources of possible bias; underreporting the symptoms of others in the same household,14 the "proxy effect", and accurate reporting of only the most salient features of the subject under investigation,5-the "saliency principle".
A further aspect is the potential interaction between any proxy effect in reporting and saliency. For study rates of reporting where respondents were living with and without other adults. We also were able to look at rates of reporting of different levels of severity of disability and where joint troubles were also present.
We hypothesised that: (a) should a proxy effect exist we would find higher prevalence estimates for disablement and joint troubles from those who live alone, as opposed to those who live with significant others; and (b) that should the saliency principle apply we would expect that the more serious the problem, the more likely it is to be reported. with no other adults. The proportion is higher for females in each age group, being over twice that for males in those over the age of 65 years. Table II shows that a proportion of 0-289, or 28-900 of those living alone, reported some level of disability, compared to only 000 0 of those living with others. The risk ratio for those living alone, compared to those living with others is 2-9, based on the crude rates. This represents a significantly lower prevalence of disablement for those who live with others, as indicated by the nonoverlapping 9500, confidence intervals. Age-sex specific rates were significantly lower for females aged 16-34 and 35-54 years, and for males aged 35-54 years, who lived with others. Standardisation reduced the risk ratio to 1-3, but it still represents a significant difference in prevalence between the two groups.
Methods
A Should the saliency principle be operative, the difference in rate of reporting between the two groups should be less for more serious disablement and joint trouble. Table IV shows a significant difference in crude rate of reporting of dependence between the two groups, with a risk ratio of 3 2. However this fell to 0 95 after standardisation, and this difference is not significant. Table V shows the prevalence of serious joint involvement, defined as pain, swelling, or stiffness at five or more joint sites. The reported prevalence was higher for females than males except in the 16-34 year age group. The reported prevalence for those living alone was over twice that for those living with others. After standardisation the risk ratio was reduced to 14 which is still a significant difference.
An advantage of a two phase survey is the availability of further information about a subset of those responding at phase 1. There was a significant increase in the number of respondents reporting joint troubles when interviewed at phase 2 compared with the reported response to the phase 1 questionnaire (table VI) . If the proxy effect were operating at phase 1, this change should occur preferentially where respondents lived with others. This is confirmed by the data, where there is no significant difference in reported joint troubles for those living alone, but a significant change for those living with others.
Further examination of the 80 respondents who lived with others and who reported troubles only at the phase 2 interview showed that in the 54 cases where we could identify who had completed the sift questionnaire, two thirds had been completed by proxy. Eighteen respondents had completed the questionnaire themselves and subsequently at interview reported troubles with joints when they had not done so at the phase 1 questionnaire. It is not possible to tell with such low numbers whether this represents real change in experience of joint symptoms (the average time between returning the phase 1 sift and the second phase interview was 3 months), a change because the interview looked at joint troubles in more detail, or simply self underreporting at phase 1.
For those living with others there was also a clear indication of association between the level of disability reported at phase 2 and the likelihood of reported joint symptoms at phase 1. The higher the level of disability the greater the likelihood of change from a report of no joint troubles at phase 1 to joint troubles at phase 2. Thus for those living with others the change from no to yes was 1100 of those dependent at the less than daily level,7 1200 of those daily dependent, and 29oo of those needing continuous supervision and/or care.
Inspection of the questionnaires showed that this "disability related" effect was occurring when the questionnaire was completed by proxy. Thus part of the "proxy effect" we have identified may have been caused by an "overshadowing" effect of disability. The greater the level of disability, the less likely were joint troubles to be reported at phase 1, implying that whoever was filling in the questionnaire was giving greater importance to the level of disability than to reporting on troubles with joints (which may or may not have been associated with the disability).
Finally we tested to see if there was any link between the proxy effect and the likelihood of responding at different waves of the postal survey.
As the survey progressed little difference was found in the cumulative proportion of the two types of households, implying that this would be maintained among non-responders.'3 Thus differential non-response between the "alone" and "with others" groups would seem unlikely as a source of bias. We also examined the likelihood of bias arising from the possibility that late respondents were less diligent in the completion of their questionnaires and more likely to exhibit a proxy effect. Using serious joint troubles as the basis for testing for a wave effect, we found no evidence to support this. Standardised rates comparing those living alone with those living with others were significantly different at the first and third waves, but not at the second and fourth waves.
Discussion
Our study shows some differences in levels of reported disability and joint troubles between those who live alone and those who live with others. There are good reasons why this should be. The age-sex structure of the populations for the two groups are quite different with, for example, an excess of elderly females among those living alone. With morbidity among females consistently reported as greater than males'4 15 and greater with age 7 16 it is hardly surprising that overall rates of reporting of disability and joint symptoms are higher in those living alone. When the results are standardised to take account of age and sex structure, the differences are much less pronounced, but nevertheless in most cases compatible with a proxy effect.
A proxy effect was found for reporting of any level of disability, but was not apparent for those who were disabled to such an extent that they were dependent on others, which suggests that the saliency principle has operated in the survey with respect to disability. It is likely that a household informant would be aware of the need for help of others; this may not be so when just difficulties rather than dependence in daily activities were experienced. A proxy effect is seen for the reporting of joint troubles, which is not mitigated by the saliency principle for troubles with five or more joints. It may be that joint troubles are less apparent to other household members, or that such complaints are disregarded. There was some evidence, however, that some of this underreporting occurred for those who were considerably disabled, suggesting the fact that disability overshadowed the reporting of joint troubles.
The possibility of incorrect reporting by one member of the household about key characteristics of other members poses a threat to the validity of information gained by postal questionnaires which are household based. 
